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Host Defense Peptide-Medicated 
Disease Control and Prevention through 

Modulation of Innate Immunity 
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Regulation of Immunity 

 Direct Delivery of effector molecules 
 

 Indirect modulation of effector 
molecule production 



Immunoregulatory Strategies 

Direct Approach:  Delivery of 
novel HDPs to boost innate immunity 
and disease resistance 

 

Indirect Approach:  Dietary 
modulation of HDP synthesis to boost 
innate immunity without triggering 
inflammatory response 



Biological Functions of HDPs 

Nature Biotech 24, 1551 - 1557 (2006) 



3-D Structure of Fowlicidins 
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In Vivo Recruitment of Leukocytes 
by Fowl-1(6-26) 



IL-1

co
ntr

ol

F1(
6-

26
)

F1(
8-

26
)

LL-3
7

ID
R
-1

0

1

2

3

4

F
o

ld
 I
n

d
u

c
ti

o
n

CCL2

co
ntr

ol

F1(
6-

26
)

F1(
8-

26
)

LL-3
7

ID
R
-1

0

1

2

3

4

5

6

F
o

ld
 I
n

d
u

c
ti

o
n

0 0.4 2 PMA
0

10000

20000

30000

40000 Oxidative Burst

F-1(6-26) (g/ml)

R
e

la
ti

v
e

 F
lu

o
re

s
c
e

n
c
e

Activation of Macrophages 
by Fowl-1(6-26) 
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Summary 

 Direct delivery of fowlicidin-1(6-26) is 
capable of treating and preventing mice 
from lethal MRSA infections; 

 Prevention of MRSA infections by 
fowlicidin-1(6-26) is mediated in part by 
recruitment of neutrophils and activation 
of macrophages, but not by direct killing 
of bacteria;  
 

 Fowlicidin-1(6-26) enhances surface 
expression of co-stimulatory molecules on 
macrophages and potentiates unpolarized 
antibody response following immunization 
with a model antigen (ovalbumin). 

http://upload.wikimedia.org/wikipedia/commons/7/7b/MRSA7820.jpg




Physiological Roles of SCFAs 
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Butyrate Induces Chicken β-Defensin 
9 (AvBD9) Expression 
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Butyrate Reduces Salmonella Colonization 
in the Cecum of Infected Chickens 
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Correlation of Aliphatic Chain Length of 
Fatty Acids with HDP-Inducing Activity 

0.1

1

10

100

1000

10000

A
v
B
D

9
 F

o
ld

 I
n
cr

e
a
se

SCFA 

MCFA 

LCFA 

Aliphatic Chain 

(CH2) (2-30C) 

Carboxylic 

Acid 

//upload.wikimedia.org/wikipedia/commons/0/01/Decanoic_acid.png


1

10

100

1000

10000

IL
-1


 F
o

ld
 I

n
cr

e
a

se

C
o

n
tr

o
l 

A
c
e
ta

te
 (

C
2
) 

P
ro

p
io

n
a
te

 (
C

3
) 

B
u

ty
ra

te
 (

C
4
) 

H
e
x

a
n

o
a

te
 (

C
6
) 

O
c

ta
n

o
a
te

 (
C

8
) 

L
P

S
 

A
c
e
ta

te
 (

C
2
) 

P
ro

p
io

n
a
te

 (
C

3
) 

B
u

ty
ra

te
 (

C
4
) 

H
e
x
a
n

o
a
te

 (
C

6
) 

O
c
ta

n
o

a
te

 (
C

8
) 

L
P

S
 

Minimum Impact of Fatty Acids on  
Proinflammatory Cytokine Expression  
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Summary 

 SCFAs are potent inducers of chicken  
 HDPs both in vitro and in vivo by acting as  
 histone deacetylase inhibotors; 

 
 SCFAs synergistically enhance HDP synthesis and 

reduce S. enteritidis colonization with a minimum 
impact on proinflammatory response; 
 

 A combination of natural SCFAs and herbal extracts 
may have potential to be explored as antibiotic 
alternatives; 
 

 See a poster entitled “Development of immune boosting 
dietary supplements as alternatives to antibiotics” in 
Session 2 (2.11). 



Funding 

Goal: Develop novel, highly efficient, cost-effective 

immune boosting agents in disease control and 

prevention for both farm animals and humans.  


